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slides transversely to the direction of 
mold jockey and supports a glass microscope slide hori 
zontally above the mold jockey, such that a 'mold held 
in the mold jockey may be moved beneath an 
location on the microscope slide. A constric 
of a plastic mold held in the mold jocke 

curing, excess plastic is removed, leaving the selected 
portion of the specimen embedded in the end of the 
plastic block, with a known orientation and location. 
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METHOD AND DEVICE FOR EMBEDDING A 
SPECIMEN FOR MICROSCOPIC EXAMINATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to electron microscopy and 

more particularly to equipment for preparing specimens 
for viewing in an electron microscope. 

2. Description of the Prior Art 
Before a specimen may be viewed in an electron 

microscope, it must be processed to remove any water 
therein and to embed it in a suitable holding medium. 
conventionally, the water is removed from a sample of 
tissue or other material by immersing the specimen in a 
series of solvent solutions. Each solution contains suc 
cessively less water than the preceding solution until 
the ?nal solution is reached, which is water-free. Alter 
natively, the water in a specimen may be removed by 
freeze-drying, as described in Grasenick et. al., U.S. Pat. 
No. 3,536,911. conventionally, the dehydrated speci 
men is then placed in a liquid medium capable of poly 
merization, whereupon the medium is subjected to heat 
or treated with a catalyst so as to cause it to polymerize 
into a solid plastic block. 
To complete the preparation of the specimen for 

viewing, it is then necessary to trim the plastic embed 
ding medium to the desiredshape and size, to select and 
isolate that portion of the specimen which the viewer 
desires to study, and to polish the surface of the plastic 
to a high degree of smoothness, as is discussed in Szebe 
nyi, et al., U.S. Pat. No. 3,806,577. , 
These conventional procedures, and other generally 

related procedures for embedding objects in plastic or 
other media are described" in Magnus, U.S. Pat. No. 
2,747,230; McCormick, U.S. Pat. No. 2,996,762; Home 
burger, U.S. Pat. No. 3,130,099; Grasenick, et al., U.S. 
Pat. No. 3,536,911; Halpert, U.S. Pat. No. 3,558,776; 
and Szebenyi, et al., U.S. Pat. No. 3,806,577. 

Specimens for microscopy conventionally are cut 
into very thin slices by the use of a microtome or similar 
instrument.‘ These slices are small and fragile, making 
dif?cult any attempt to excise a small portion of a slice 
and embed it in a plastic block in such a manner that the 
slice remains ?at and with a known orientation within 
the block. The prior art does not disclose convenient 
means for selecting and isolating a small portion of a 
specimen prior to embedding or for controlling its con 
?guration and orientation during the embedding pro 
cess. 

SUMMARY OF THE INVENTION 

The device of the invention allows a small piece of 
specimen taken from a slide to be embedded in a small 
clear plastic block particularly adapted to further pro 
cessing of the specimen for electron microscope exami 
nation. By utilizing the method and device of the inven 
tion, it is possible to easily and very accurately select 
the desired specimen sample and to encapsulate it in a 
plastic block which requires very little additional pro 
cessing. 
The device of the invention includes a support frame 

having a headboard and a footboard with a longitudi 
nally disposed base member connected between them. 
A mold jockey which holds a mold for liquid plastic is 
mounted to slide longitudinally along the base member 
between the footboard and headboard. The mold 
jockey includes a mold pedestal mounted to the base of 

5 

25 

40 

45 

‘so 

60 

65 

2 
the mold jockey for upward and downward movement, 
preferably by rotation of a lifting‘screw which is rotat 
ably mounted to the mold jockey base and threaded to 
the‘ mold pedestal. The mold itself is clasped to the top 
of the mold pedestal and preferably has a small level 
opening at its top which is ?lled with the liquid plastic 
resin in its uncured state. A slide jockey or holder is 
mounted to the headboard for sliding movement trans 
verse to the direction of movement of the mold jockey. 
The slide jockey includes a ‘slide clamp which is 
adapted to ?rmly hold a specimen slide in a horizontal 
position above the base member of the frame. The oppo 
site end of the slide is supported in a groove on a slide 
footrest which extends outwardly from the footboard to 
engage the end of the slide opposite from that held by 
the slide jockey. By moving the mold jockey and the 
slide jockey, the top‘of the mold held by the mold ped 
estal can be aligned precisely under a selected area of 
the specimen on the slide which is to be removed. The 
mold pedestal is then raised to bring the liquid plastic 
within the mold into contact with the selected area of 
the slide. . 

In the method of the invention, the ‘‘ specimen 
mounted on the slide is ?rst impregnated with a trans 
parent curable plastic resin in its liquid state. The slide is 
then mounted on the device of the invention and 
clamped into the slide jockey with the liquid impreg 
nated specimen side of the slide facing downwardly. 
Uncured liquid plastic is placed in the top of the mold in 
the mold pedestal, and the mold is positioned, by move 
ment of the slide jockey and mold jockey, to the desired 
location under the selected area of the slide. The mold 
is then elevated by raising the mold pedestal such that 
the liquid plastic resin in the mold comes into contact 
with the selected area of the specimen. Conditions are 
then provided to the slide and the mold so that the 
liquid plastic resin is cured to a solid state. For example, 
the liquid resin may be of the heat curing type with 
curing being obtained by placing the entire device in an 
oven at a suf?cient temperature and for a suf?cient 
period of time to effect the transition of the resin to a 
solid state. After curing, the mold is separated‘away 
from the slide to break the selected area of specimen 
away from the slide and leave it embedded in the solid 
plastic block contained within the mold. Generally, the 
face of the resulting separated plastic block will be quite 
smooth, since it will have faced the polished glass sur 
face of the slide during curing. 
A primary object of the invention is to provide a 

convenient means for isolating a selected portion of a 
specimen being prepared for microscopic examination 
and for embedding the selected portion in a plastic 
block. 
A second object of the invention is to provide a 

means for excising a selected portion of a ?at, thin, and 
fragile specimen and embedding it in a plastic block 
without distorting the flatness of the selected portion. 
Another object of the invention is to provide a means 

for embedding a selected portion of a specimen in a 
plastic block, maintaining the selected portion in a 
known orientation relative to the rest of the block. 
Other objects, features, and advantages of the inven 

tion will be apparent from the following detailed de 
scription taken in conjunction with the accompanying 
drawings showing preferred embodiments of a device 
for embedding in a plastic block a selected part of a 
specimen being prepared for microscopic examination. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIG. 1 is a perspective view of the device of my 

invention, with a portion of the footboard and slide 
footrest broken away. 
FIG. 2 is a cross-sectional view of the mold jockey 

and baseboard of my invention, taken along section 
lines 2—2 of FIG. 1. a 
FIG. 3 is a top plan view of the slide jockey. 
FIG. 4 is a front elevation view of the slide jockey 

shown in FIG. 3. 
FIG. 5 is a section view of the slide jockey taken 

along section lines 5—5 of FIG. 4. 
FIG. 6 is a side elevation view of a portion of_ the 

footboard. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' 

Referring more particularly to the drawings, wherein 
like numbers refer to like parts in each view, FIG. 1 
illustrates a preferred embodiment of my novel device 
for embedding in a plastic block a selected part of a 
specimen being prepared for microscopic examination, 
shown generally at 10. The device 10 has a frame which 
includes a horizontally disposed base member 12. A 
vertically disposed headboard 14 and vertically dis 
posed footboard 16 are connected rigidly to the base 
member 12 in opposed relation. The base member 12 
has upright longitudinal side boards 17 extending longi 
tudinally between the headboard 14 and footboard 16. 
The sideboards 17 have grooves 18 formed therein on 
their inner sides adjacent the bottom of the base mem 
her. 
A mold jockey 20 has a base 22 adapted to slideably 

engage the grooves 18 to guide the longitudinal move 
ment of the mold jockey along the base member. The 
mold jockey base includes a U-shaped bottom member 
24 which has a flat bottom panel 28 attached to its bot 
tom surface and which extends outwardly beyond the 
bottom member to form outwardly extending ?anges 
adapted to engage the walls of the grooves 18. The 
bottom member 24 has a bottom interior surface 29 and 
a pair of sidewalls 30. A ?at cap member 32 spans the 
distance between the sidewalls 30 and is attached 
thereto to form a partially enclosed cavity 33 between 
the cap member and the interior surfaces of the bottom 
member. 

Internal surfaces within the mold jockey base 22 
de?ne a continuous threaded hole 34 extending from the 
top of the cap 32 to the bottom of the bottom panel 28. 
A set screw 36 is threadedly engaged in the threaded 
hole 34 and may be tightened so as to engage the base 
member 12 beneath the mold jockey, whereby the mold 
jockey may be releasably secured at a selected position 

. along the length of the grooves 18. 
A pedestal support member 38 is rigidly fastened to 

the top of the cap 32. Internal surfaces in the pedestal 
support member 38 and the cap member 32 de?ne a 
continuous opening 39 vertically disposed within the 
pedestal support member and the cap and extending 
entirely therethrough. A mold pedestal 40 includes a 
central tubular shaft 41 selected to have substantially 
the same cross-sectional size as the opening 39 and 
which extends downwardly into the opening for a se 
lected distance. A spline 42 extends outwardly from the 
shaft 41 to engage the walls of a slot 43 in the pedestal 
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support member to prevent rotation of the mold pedes 
tal. 
A lifting screw 44 is threadedly engaged in the inte 

rior bore of the shaft 41. The lifting screw 44 has a cone 
shaped head 46 which is substantially contained within 
the cavity 33 except that the outer edge of the head 
extends beyond the base to allow the head to be rotated 
by the ?ngers of a user. When the lifting screw 44 is 
rotated, the shaft 41 is moved upwardly or downwardly 
depending upon the direction of rotation. The cone 
shaped surface 48 of the head 46 rests in and rotates in 
a mating cone shaped depression 50 formed in the bot 
tom surface 29 of the bottom member 24. 
A mold clasp 51 is mounted to the pedestal 40 and 

‘provides a means for securely clasping a plastic mold 53 
to the pedestal. The mold 53 seats in a depression 
formed on the top of the pedestal 40. Internal threads 
formed in the bore of the clasp 51 engage with external 
threads formed on the pedestal 40. Installation of a mold 
is easily accomplished by seating the mold on the pedes 
tal and then screwing the clasp 51 down over the mold 
until the inwardly extending edges 52 of the clasp en 
gage the tapered top surfaces of the mold. It is apparent 
that other clasp structures can be utilized and may be 
required where molds of other shapes are utilized. 
The plastic mold 53 is adapted to contain a selected 

quantity of liquid, uncured plastic of the sort conven 
tionally used to embed specimens for electron micros 
copy, and is similar to a standard mold known as a beam 
capsule. However, the mold 53 has a substantially 
square opening 54 at the tapered end of the mold which 
is selected to correspond in size with that portion of a 
larger slice of a specimen which the user wishes to 
excise and embed in a plastic block, preparatory to 
examination in a microscope. 
A slide headrest 56 is rigidly attached to the head 

board 14 and projects toward the footboard 16. The 
slide headrest 56 has a front surface 57, a substantially 
horizontal upper surface 58, and an under surface (not 
shown). The upper surface 58 has a headrest groove 60 
extending transversely to the base sideboard grooves 
18. The headrest 56 also has a top surface 59 parallel to 
and spaced above the upper surface 58. A headboard 
groove 62 extends across the headboard 14 above the 
slide headrest 56 and substantially parallel to and con 
tiguous with the top surface 59. 
A slide jockey 64 having a bracket member 65 is 

adapted to slide along the slide headrest 56 in a direction 
parallel to the headrest groove 60. As best shown in 
FIG. 5, the bracket member 65 has a front slide flange 
66, a middle slide key 68 and at least one rear ?ange 70. 
The front ?ange 66 slideably engages the front surface 
57 and the under surface of the slide headrest 56. The 
middle slide key 68 slideably engages the walls of the 
headrest groove 60, and the rear ?ange 70 slideably 
engages the walls of the headboard groove 62, whereby 
the slide jockey is slideably secured to the headrest 56 
and is constrained to slide across the headrest in a direc 
tion transverse to that of the base member grooves 18. 
The slide jockey 64 has opposed surfaces defining a 

notch 72 extending vertically through the slide jockey 
which is sized to receive a laboratory slide. A conven 
tional, glass microscope slide 74 rests on the upper sur 
face 58 of the slide headrest 56 in the notch 72, with the 
long dimension of the microscope slide 74 extending 
substantially parallel to the baseboard grooves 18. A 
slide clamp 76 is attached to the slide jockey bracket 65 
by a hinge 77. The slide clamp 76 has a clamp body 78 
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that extends horizontally over the end of the micro 
‘scope slide 74 when the slide clamp is in the closed 
position, as illustrated in FIG. 1. The bracket member 
65 has internal surfaces de?ning at least one and prefera 
bly two lock holes 80 extending substantially horizon 
tally through the bracket member. The position of the 
lock holes 80 is selected to be immediately above the 
clamp body 78 when the slide clamp 76 is in the closed 
position. A pin lock 82 extends through each lock hole 
80 and over the clamp body 78 when the slide clamp is 
in the closed position, thereby locking the slide clamp in 
the closed position. 
A slide set screw 84 having a turning head 86 is 

threaded through the slide clamp 76. When the slide 
clamp 76 is in the closed position, the slide set screw 84 
can be tightened against the glass microscope slide 74, 
whereby the microscope slide is pressed against the 
upper surface 58 of the slide headrest 56 and locked in 
place. With the slide set screw loosened and the pin 
locks 82 removed, the slide clamp may be rotated up 
wardly from the slide 74 to allow removal of the slide. 
A slide footrest 88 is rigidly fastened to the footboard 

16 in opposed relation to the slide headrest 56. The slide 
footrest 88 has surfaces de?ning a footrest groove 90 
adapted to receive the end of a microscope slide 74 
opposite to that being held in the slide jockey 64, 
whereby the microscope slide is supported and steadied. 
The footboard 16 is divided into an upper section 92 and 
a lower section 94 at a line on the footboard selected to 
be below the slide footrest 88. The upper section 92 and 
lower section 94 are fastened together by hinges 95 (one 
shown) whereby the upper section of the footboard 
may be swung away from the opposing headboard to 
facilitate the removal or insertion of a microscope slide 
74. The upper section 92 has a closed position, illus 
trated in FIG. 1, wherein it is substantially in the same 
plane as the lower section 94, and an open position, 
wherein it is tipped away from the opposing headboard 
14, as described above. A latch 96, shown in FIG. 6 but 
hidden in FIG. 1, is adapted'to rigidly secure the foot 
board upper section 92 in its closed position. 

All parts of the mechanism 10 may be molded or 
machined from any appropriate, rigid material using 
conventional techniques. For example, brass, steel, alu 
minum, or other common metals, or nylon or other 
moldable or machinable plastics may be used as well as 
wood and laminates. 
When it is desired to embed a specimen in plastic in 

preparation for a viewing with an appropriate micro 
scope, the user of the device disclosed ?rst obtains a 
thin slice of the material to be studied, using conven 
tional specimen preparation techniques. The thin slice is 
placed on a conventional glass microscope slide and is 
impregnated with transparent uncured plastic resin in 
its liquid state. The glass slide is then held within the 
device by the slide jockey 64 and the footrest groove 90, 
with the specimen‘ on the lower surface of the micro 
scope slide facing downwardly. The surface tension of 
the liquid plastic is sufficient to prevent the plastic 
impregnated sample from dropping off the slide. The 
mold 53 is ?lled with the same liquid plastic, suitably 
prepared for polymerization by the addition of the ap 
propriate catalysts. The mold 53 is ?lled completely, so 
that the liquid held within it ?lls the constricted mouth 
54. Because of the high surface tension of the liquid 
plastic, it is possible to slightly over?ll the plastic mold 
53, creating a convex meniscus projecting above the 
constricted mouth 54. 
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The mouth 54 is centered beneath that part of the thin 

slice of specimen which has been selected for embed 
ding by manipulation of the mold jockey 20 and the 
slide jockey 64. The slide set screw 84 is then tightened, 
locking the microscope slide in place. Similarly, the 
mold jockey set screw 36 is tightened, securing the 
mold jockey in place. The head 46 of the lifting screw 
44 is then turned, elevating the plastic mold 53 until the 
constricted mouth 54 is pressed against that part of the 
thin slice of specimen selected for embedding. The plas 
tic impregnated thin slice of specimen and the plastic 
contained within the plastic mold join to form a contin 
uous mass of plastic. 

After the plastic has cured, either by action of the 
catalyst or by thermal hardening, the microscope slide 
74 is separated away from the plastic mold 53. The 
molded plastic may be broken away from the micro 
scope glass slide in various ways to lift with it the se 
lected area of specimen which became embedded in the 
hard plastic within the mold 53. For example, with the 
latch 96 released, the upper section 92 of the footboard 
can be rotated backwards and away from the glass slide 
74. By providing suf?cient tolerance in the groove 90, 
the rotation of the section 92 will slightly elevate the 
footboard end of the slide and cause the slide to break 
free of the hardened plastic in the mold. After the slide 
footrest has been rotated out of engagement with the 
slide, the slide set screw 84 can be opened to release the 
slide and allow it to be pulled horizontally away from 
the footboard to complete the separation of the slide 
and the mold. Because the entire slice of specimen was 
held against the ?at surface of the glass microscope 
slide by the surface tension of the liquid plastic used to 
impregnate the slice of specimen, the entire slice of 
specimen, including the small portion selected for em 
bedding, assumed the ?at con?guration of the surface of 
the slide. Consequently, the small portion selected for 
embedding was held ?at during the embedding process 
and has a known location and orientation within the 
cured plastic block. The surface of the plastic block, 
molded by the flat surface of the microscope slide, is 
itself flat and very smooth. Consequently, a minimum of 
surface preparation is necessary to prepare that surface 
of the plastic block for ultramicrotomy prior to use in a 
microscope. The plastic block with the excised portion 
of specimen can then be further processed for micros 
copy in a conventional manner. 

It is understood that the invention is not con?ned to 
the particular construction, materials, and arrangement 
of parts herein illustrated and described, but embraces 
all such modi?ed forms thereof as come within the 
scope of the following claims. 

I claim: 
1. A device for embedding in a plastic block a se 

lected area of a biological specimen from a specimen 
slide, comprising: 

(a) a frame, having a vertically disposed headboard 
and a vertically disposed footboard and a longitudi 
nally disposed base member connected between 
said headboard and footboard; 

(b) a mold jockey including a base, a mold pedestal 
mounted to said base for vertical movement with 
respect to said base, means for raising and lowering 
said mold pedestal with respect to said base, and 
mold clasp means mounted on said pedestal for 
clasping a plastic mold, said mold jockey base 
being adapted to slidably engage said frame base 
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member for sliding movement therealong between 
said frame headboard and footboard; and ' 

(c) a slide jockey mounted to said headboard ‘for 
sliding movement transverse to the direction of 
movement of said mold jockey and including a 
slide clamp adapted to hold a specimen slide ?rmly 
in a horizontal position above said frame base ‘mem 
ber, whereby the top of a plastic mold held by said 
mold clasp means may be aligned with a selected 
location on a specimen slide by moving said mold 
jockey and said slide jockey until the plastic mold 
underlies the selected area of the slide, and 
whereby the plastic mold held by said mold clasp 

5 

means may be moved up to make contact with the , 
selected location on the slide by said means for 
raising and lowering said mold pedestal. 

2. The device of claim 1 wherein said frame base 
member includes upright longitudinal Sideboards ex 
tending between said footboard and headboard and 
having grooves formed therein on the inner sides of said 
Sideboards, and wherein said mold jockey base has out 
wardly extending flanges adapted to engage with the 
walls of said grooves in said frame base member side 
boards so as to guide said mold jockey base in sliding 
longitudinal movement while preventing movement of 
said mold jockey base in other directions. 

3. The device of claim 1 including a slide foot rest 
extending inwardly from attachment to said footboard 
and having a groove therein adapted to slidably engage 
and support the edge of a specimen slide opposite to the 
edge of the slide held by said slide jockey means. 

4. The device of claim 1 wherein said means for rais 
ing and lowering said mold pedestal comprises a lifting 
screw rotatably mounted to said mold jockey base and 
threadingly attached to said mold pedestal, and wherein 
said mold pedestal is mounted to said mold jockey base 
for sliding upward and downward movement without 
rotation. 

5. The device of claim 1 wherein said headboard has 
a slide headrest member extending from attachment to 
said headboard, said slide headrest member having a 
transversly extending groove therein, and wherein said 
slide jockey is slidably engageable with the walls of said 
headrest member groove such that ‘said slide jockey is 
supported by said headrest member and is guidedfor 
transverse movement by engagement with the walls of 
said groove in said headrest member. \ 

6. The device of claim 1 wherein said mold jockey 
base includes a U-shaped bottom member, a flat cap 
member which spans the U-shaped bottom member and 
is attached thereto to form an enclosed cavity between 
said cap member and the interior surfaces of said U 
shaped bottom member, said cap member having a cen 
tral opening formed therein, a pedestal support member 
fastened to the top of the cap member and having an 
opening therein positioned to align with the opening in 
said cap member and having a slot extending outwardly 
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"from the cientral'lopeningtherein, and'wherein said mold 
pedestal has?a'jdentraltubular. shaft adapted to slide 
upwardlyianidldownwardly in the central opening in 
said pedestal s'upportmember and having a spline ex 
tendingotlvtwardly therefrorniadapted to engage with 
the walls of said slotvin‘ said pedestal support member so 
as to prevent rotation of said mold pedestal, and 
whereinlslaid means for raising and lowering said mold 
pedestal. includes a lifting screw threadingly engaged 
with the interior'bore of the tubular shaft of said mold 
pedestal ‘and having a cone-shaped head affixed to the 
bottom thereof which is adapted to rest in and rotate in 
a mating cone-shaped depression formed in the bottom 
interior surface of said U-shaped bottom member, 

_ whereby turning of said cone-shaped head 'of said lifting 
screw will‘ cause said mold pedestal to advance up 
wardly‘or retract downwardly depending on the direc 
tion of rotation of the head of said lifting screw. 

'7. The device of claim 5 wherein said slide. jockey 
includes'a bracket member adapted to’ rest on ‘and slid 
ably engage said slide headrest member, and wherein 
said slide clamp‘ is‘ hingedly attached to said slide 
bracket arid adapted to rotate upwardly to allow a slide 
to be inserted into a position resting a portion of its end 
on said slide headrest whereupon said slide clamp may 
be rotated downwardly to clamp firmly‘ against the 
slide, and further including a locking _ pin engagable 
throughv said bracket member'for ?rmly holding said 
slide clamp in positionclamping the end of a slide held 
on said ‘slide, headrest'Land' a‘ slide setv screw threaded 
through said slide clamp in position to be turned ?rmly 
against a slide held under said slide clamp. 

8. The'device' of'clairn'l including a mold held by said 
mold clasp means, said mold having a top end tapering 
to a flat vedge square opening in which liquid plastic 
resin may vbe held.v . I 

‘ 9_. A method of embedding a selected area of a biolog 
'ical' specimen from a specimen slide in a plastic block 

(a) impregnating'a specimen mounted on a slide with 
, a transparent curable liquid plastic resin; 
(b) ‘mounting 'the' slide withvimpregnated specimen 
‘ side facing downwardly; 

_ (0) providing 'a'q‘iiant'ity of the liquid plastic resin in a 
mold: positioned‘ beneath a_ selected, area of the 

' specimen on the‘slidé'with’the liquid plastic resin 
?lling the mold at least to its top'edges;' . 

(d) 'elevating'the moldIto' the slide such that liquid 
plastic?resin in the mold is in contact with the vse 
léctedarea' ‘the specimen, ' ' _. , 

' (e)v‘c'ur'ing the liquid ,plasticnresin‘in the mold and on 
the slide to asubstantially solid state;' and g _ I . 
after ciiring, separating the. mold away. from the 

I; f'__slide there-3k the selected area of specimen away 
‘_ ' " from'jthe ‘slide and thereby leave it embedded in the 

solid plastic, block contained within the mold. 
' ‘ ' * * * * * 


